During the past seven decades, taxonomic application of the broadly defined Haplopappus Cass. sensu Hall (1928) has given way to recognition of several segregate genera in North America, despite pleas for conservatism from some authors (e.g., Cronquist, 1994) . The polyphyletic nature of Haplopappus sensu Hall has been demonstrated by studies of pollen morphology and flavonoid chemistry (Clark, Brown, and Mayes, 1980; Clark et al., 1980) , by studies of chromosome number (Anderson et al., 1974) , and by morphological investigations (e.g., Shinners, 1950 Shinners, , 1951 Johnston, 1970; Turner and Sanderson, 1971; Turner, 1972; Urbatsch, 1976; Hartman, Lane, and Brown, 1987; Nesom 1989 Nesom , 1990 Nesom , 1991a Nesom and Morgan, 1990; Nesom et al., 1990) .
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lopappus sensu Hall (1928) are reclassified and are currently being treated as indicated in Table 1 .
Taxonomic background-When Hartman (1976 Hartman ( , 1990 ) transferred H. sect. Blepharodon DC. into Machaeranthera Nees (Table 1) , he noted that the "phyllocephalus complex" did not belong with sect. Blepharodon. Several morphological and cytological studies (Hartman and Lane, 1984, 1991; Lane and Hartman, 1984, 1985; Lane, Hartman, and Brown, 1987) have provided evidence (shared base chromosome number of x = 6, disk corollas that are abruptly ampliate, style-branch appendages that are deltate, and corolla epidermal cell type) for the relationship of the "phyllocephalus complex" with Isocoma (Hartman, 1976) , and also with Grindelia Willd. (Steyermark, 1937; Lane, 1982) , Olivaea Schultz-Bip. ex Benth. (DeJong and Beaman, 1963) , Prionopsis Nutt. (Nesom, Suh, and Simpson, 1993) , Stephanodoria Greene (Lane, 1980) , and Xanthocephalum Willd. (Lane, 1983) . Those studies indicated that the "phyllocephalus complex" is a coherent assemblage of species that should be recognized at the generic level, although Jackson and Dimas (1981) concluded otherwise based on a greenhouse hybridization between a species of the complex and one of Isocoma.
MATERIALS AND METHODS
Morphological data-In Table 2 we compare morphological features of our new genus and the six other genera that we consider to be most closely related. Even though we have hypothesized (Hartman, 1990; Lane and Li, 1993 ) that they might be part of the "x = 6" group of Astereae, Pyrrocoma, Vanclevea and Xylorhiza are not included because phylogenetic analysis of a large cpDNA data set that contains 163 taxa of Astereae and 729 restriction sites obtained from digests with 16 enzymes (M. Lane et al., 1996; mutation ;t --1:41 0 C.) 00 RI , ! -.,2- H--that these three genera are not a part of the clade with abruptly ampliate disk corollas and deltate style-branch appendages.
Certain of the features presented in Table 2 are ceded for phylogenetic analysis. The characteristics in Table 2 are consistent among all the species of a genus; we have encapsulated the variation within the genera in the descriptions of characters and in the scorings used for the phylogenetic analysis (e.g., polymorphisms are so coded). Hazardia Greene was chosen as the outgroup (codings as indicated in the caption of Table 2 ) because the cpDNA analysis mentioned above indicated that Hazardia is a member of a clade that is sister to the clade containing the genera of interest in this study. A data matrix was constructed using MacClade Version 3.0 (Maddison and Maddison, 1992) . The matrix comprised seven ingroup and one outgroup taxa vs. the 17 coded characters from Table 2 .
Molecular data-The cpDNA data set of Lane and coworkers (1996) [SBBG] ) was drawn from the large data set using MacClade. Of the 729 characters in the whole data set, 38 were found to be phylogenetically informative for the taxa of interest here; they were extracted from the larger data set and used in our analyses.
Combined data-Following the analysis of molecular data, a third matrix was compiled; this included the 17 morphological characters plus the 38 molecular characters. Two exhaustive searches for shortest trees were conducted using the third matrix: one that excluded Olivaea because no data were available for the 38 molecular characters, and one that included Olivaea, coded as missing data for the molecular characters.
Phylogenetic analyses-Exhaustive searches for shortest trees were made using Phylogenetic Analysis Using Parsimony Version 3.1.1 (PAUP; Swofford, 1993) . Multistate characters were treated as unordered and as representing polymorphisms; ACCTRAN optimization was used in all cases. Trees were drawn for presentation using MacClade Version 3.0 (Maddison and Maddison, 1992) .
RESULTS
The distinctions among genera presented in Table 2 are those that we have found to be most taxonomically informative during several years of study of these members of Astereae. In addition, the analysis of morphological and cpDNA data provides strong support for the segregation of the "phyllocephalus complex" from Haplopappus sensu Hall (1928) . Therefore, we here establish the genus Rayjacksonia to accommodate R. phyllocephala (type species), R. annua, and R. aurea. The formalities of classification and nomenclature are presented below. A key to the species of Rayjacksonia, descriptions, and discussion of their relationships will appear in a forthcoming thesis and publication by one of our students.
The exhaustive search of the morphological data set resulted in five fully resolved, equally parsimonious trees (Figs. 1-5 ) of 56 steps each with a consistency index (CI) of 0.821, a retention index (RI) of 0.600, and a rescaled (Table 2) for Grindelia, Isocoma, Olivaea, Prionopsis, Rayjacksonia, Stephanodoria, and Xanthocephalum. The outgroup, Hazardia, was scored as indicated in the caption of Table 2 . One of these trees (Fig. 5 ) is equivalent to a 60% majority rule consensus tree. Fig. 6 . The strict consensus tree of the five most parsimonious trees (Figs. 1-5 ) derived from the analysis of morphological data.
consistency index (RC) of 0.493. One of the five trees (Fig. 5 ) is equivalent to a 60% majority rule consensus tree. The strict consensus, however, is completely unresolved (Fig. 6) .
Analysis of the cpDNA data for six of the seven genera of this clade (excluding Olivaea) also resulted in five most parsimonious trees (Figs. 7-11 Figs. 7-12. The five most parsimonious trees (37 steps, CI = 0.946, RI = 0.867, RC = 0.820) that result from an analysis of 38 cpDNA restriction site characters (see Methods) for Grindelia, Isocoma, Prionopsis, Rayjacksonia, Stephanodoria, and Xanthocephalum (data for Olivaea were unavailable; the outgroup is Hazardia). One of these trees (Fig. 11 ) is equivalent to a 60% majority rule consensus tree. Fig. 12 . The strict consensus tree of the five most parsimonious trees (Figs. 7-11 ) derived from the analysis of cpDNA restriction site data. trees (Fig. 11 ) is equivalent to a 60% majority rule consensus. In this case, the strict consensus (Fig. 12) is slightly more resolved, with Stephanodoria and Xanthocephalum forming a clade, as do Grindelia and Prionopsis.
The first "total evidence" analysis (using six of the genera and 55 characters) resulted in two equally parsimonious trees (Figs. 13, 14) of 71 steps (CI = 0.845, RI = 0.676, RC = 0.572). The topology of Fig. 13 , in which Isocoma is a sister group to the Stephanodoria-Xanthocephalum clade, while Rayjacksonia is sister to the Grindelia-Prionopsis clade, is unlike any of the trees shown in Figs. 1-12 . The topology of the tree shown in Fig. 14 is equivalent to that of Fig. 7 , which places Isocoma and Rayjacksonia in clades distinct from and basal to the Stephanodoria-Xanthocephalum and Grindelia-Prionopsis clades. The second "total evidence" analysis, which included all seven genera and 55 characters although the molecular data are missing for Olivaea, resulted in a single most parsimonious tree (Fig. 15) ) that results from an analysis of Grindelia, Isocoma, Olivaea, Prionopsis, Rayjacksonia, Stephanodoria, and Xanthocephalum (the outgroup is Hazardia) using a combined matrix that included 17 morphological and 38 cpDNA restriction site characters. Numbers below branches indicate unambiguous changes that support the indicated clade. Only morphological characters were available for Olivaea, so lowercase letters are used for the Olivaea label, as in Figs. 1-6; genera for which molecular data were available are labeled in uppercase, as in to Fig. 8 , except that Olivaea is included as sister group to the Stephanodoria-Xanthocephalum clade.
DISCUSSION
The 15 trees resulting from the analyses conducted in this study are equally well supported, with CIs > 0.82 and RCs > 0.49 in all cases. Only two of the 15 trees (Figs. 7, 14) are fully congruent, which is attributable to the larger number of characters in the molecular data set (38) vs. the morphological one (17), and the absence of Olivaea from the analysis that produced Fig. 14 . Two other trees (Figs. 8, 15 ) might be congruent but must be questioned because Olivaea was excluded from the analysis from which Fig. 8 was derived, and because data were missing for Olivaea for 38 of the 55 characters used to produce Fig. 15 . Additional molecular (e.g., ITS sequence) data might allow for complete resolution of these relationships, but all that the current analyses can show is that these seven genera are closely allied with one another. The lack of resolution in the strict consensus trees (Figs. 6, 12) indicates that different pairings of the genera share different combinations of characteristics derived from their common ancestor. It seems likely that these groups did not arise in strictly dichotomous fashion.
Rayjacksonia is variously allied with Prionopsis, the Grindelia-Prionopsis clade, or Isocoma, or it is maintained as a distinct clade (Figs. 1-15) . Therefore, in our opinion, Rayjacksonia should be treated as an independent genus and not be united with Isocoma (Jackson and Dimas, 1981) or regarded as more closely related to Isocoma (Hartman, 1976) than it is to any of the other genera in this group. Further, Xanthocephalum and Isocoma are separated by several unambiguous changes (Figs. 13-15 ). As we have stated previously (Hartman and Lane, 1991) , they should be maintained as distinct genera, even though an intergeneric hybrid is known.
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Stephanodoria and Xanthocephalum are sister groups in all of the analyses that include molecular characters, but are not always united in the trees resulting from the morphological data alone (e.g., Figs. 9-11). It is tempting to suggest that Stephanodoria should be submerged within Xanthocephalum (and indeed the combination exists to accommodate this interpretation; Robinson, 1893) , except that two of the equally parsimonious trees include Isocoma in this clade (Figs. 2, 13 ) and two include Olivaea in it (Figs. 1, 15) . No tree includes all four of these genera in a single clade. Therefore, we believe that the distinct status of these genera should be maintained until data are obtained that unequivocally support one or another of the possible mergers.
Finally, Grindelia and Prionopsis are sister groups in all of the trees that result from analyses that include the molecular data (Figs. 7-15 ), but this is true of only one of the five trees based on morphological data (Fig. 3) . Nesom, Suh, and Simpson (1993) argued that only the pappus differs between Grindelia and Prionopsis, and that by very little (caducous, distinct awn-like bristles vs. deciduous, united bristles); however, we find that there are other characters that distinguish the two (Table 2 ). In Prionopsis, the phyllaries are abaxially eglandular, and the leaf apices and marginal teeth are each tipped by a long, soft bristle, while in Grindelia the phyllaries are punctate-glandular, and equivalent bristles are missing from the leaves. The molecular data strongly suggest that Grindelia and Prionopsis are sister groups, but there are equally parsimonious trees that suggest that either Isocoma (Fig. 8) or 13) should be included in this clade. Nesom and Suh (in Nesom, Suh, and Simpson, 1993) have provided the combination to accommodate Prionopsis within Grindelia, but, again, we believe that the distinct status of these genera should be maintained until data are obtained that unequivocally support one or another of the possible mergers. TAXONOMY RAYJACKSONIA R. L. Hartman & M. A. Lane Herbae nunc annuae nunc perennes vel suffrutices usque ad plus quam 8 dm alti, generatim glandibus stipitatis obsitae ubique. Caules erecti ad arcuate ascendentes, foliacei. Folia laminis linearibus vel oblanceolatis, integris vel plerumque dentibus 5-10 elongatis interdum subuliformibus, saepe setis albis terminatis grosseserratis, suprema reducta. Capitula 1-3 in caule primario et quoque ramo laterale, una tota saepe aspectu paniculae vel cymae subcorymbosae; involucrum hemisphaericum, phyllariis imbricatis in 4 vel 5 seriebus, apicibus erectis ad recurvatis, saepe setiferis; receptaculum alveolatum parietibus alveolarum extensiones irregulares saepe subulatas facientibus. Flosculi radii 18-46, corollis flavis; flosculi disci 60-150, corollis flavis, fauce abrupte ampliata, appendicibus ramorum styli plus minusve deltatis. Achenia brunneola pubescentia, flosculorum radii asymmetrica et late elliptica ad obovata, obscure 3-angulosa, flosculorum disci late elliptica ad oblanceolata, aliquantum lateraliter compressa; pappus setis ancistris persistentibus in 3 vel 4 seriebus imbricatis. Chromosomatum numerus basalis: x = 6. Annual to perennial herbs or suffrutescent subshrubs (0.4-) 1.5-8 dm or more tall, generally stipitate-glandular throughout, often densely so. Taproot (3-) 7-25 cm long, slender to stout, often becoming woody. Stems erect to arcuate-ascending, usually branching at base or above, green to whitish or red-purple, 1-7 mm in diam, smooth to irregularly ridged, leafy throughout. Leaves alternate, ascending to erect, simple, 1.2-2 times the internode length; linear to oblanceolate, 1-8 cm long, 1-20 mm wide, herbaceous to succulent, uppermost ones much reduced, margin entire or usually coarsely serrate with 5-10 elongate, sometimes subulate, teeth generally tipped by a white bristle, leaf apices rounded to acute, often bristle-tipped, midveins usually prominent; secondary leaves often present in axils of primary ones, much reduced. Heads 1-3 on primary stems and lateral branches, 1-70 or more per plant, the whole often appearing paniculate or subcorymbiform-cymose, peduncles sometimes cobwebby; involucres hemispheric, 7-16 mm tall, 10-20 mm wide, phyllaries 50-85, imbricate in four or five series, linear, lanceolate, or oblong-lanceolate, each one-nerved, light green to tan, cartilaginous, sometimes narrowed in proximal one-fourth to three-fourths, distal portion herbaceous, apex erect to recurved, often bristletipped, one-nerved, inner phyllaries with scarious sides; receptacles 2-9 mm in diam, glabrous, alveolate, walls of alveoli irregular, often bearing subulate enations 0.2-1.8 mm long. Ray florets fertile, 18-46, corollas yellow, glabrous, 9-15 mm long, tubes 1.8-3.5 mm long, limbs 5.5-12 mm long, style branches 1-1.2 mm long; disk florets hermaphroditic, 60-150 or more, corollas yellow, glabrous, 5-7 mm long, tubes 2.5-3.8 mm long, throats abruptly ampliate, 1.7-2 mm long, lobes 0.6-1.1 mm long, erect to slightly spreading, anther bases rounded, anther appendages narrowly ovate, style branches 0.9-1.7 mm long, their appendages more or less deltate. Achenes tan, covered with silky pubescence, the trichomes 0.2-0.8 mm long, achenes of ray florets asymmetric, broadly ellipsoid to obovoid, obscurely three-angled, 1.4-2.1 mm long, angles often strongly ribbed, faces with 0-4 ribs, walls thick, indurate, achenes of disk florets broadly ellipsoid to clavate, somewhat compressed radially, 1.4-3 mm long, angles strongly ribbed, faces with 5-9 ribs, walls thin, membranous; pappus persistent, whitish to tan, bristles 40-70 in three or four graduated series, each bristle tangentially flattened, tapering from base to apex, barbellate, of ray florets 2.4-3.5 mm long, of disk florets 3-6 mm long; x = 6. Gulf of Mexico coast of western Florida, extreme western Louisiana, Texas, and northeastern Tamaulipas; the area of Houston, Texas; and northwestern Texas, Oklahoma, Kansas, and Nebraska to eastern New Mexico, Colorado, and Wyoming. Soils sandy, well-drained, alkaline and/or saline. Type species: Rayjacksonia phyllocephala (DC.) R. L. Hartman & M. A. Lane.
The genus is named for Dr. Raymond C. Jackson, who first reported the correlation in the Astereae between a base chromosome number of x = 6 and the abruptly ampliate or "goblet-shaped" disk floret corollas. Furthermore, he has spent much of his professional career investigating species of Haplopappus sensu lato.
Rayjacksonia annua (Rydb.) R. L. Hartman & M. A.
